Expression of Sulfolobus solfataricus alpha-glucosidase in Lactococcus lactis.
The industrial potential to use extreme thermophilic microorganisms and their enzymes lies in applications in which the temperature cannot be adjusted (cooled) at will. The production of enzymes from wild-type thermophiles is very low, therefore, for industrial applications, it is necessary to use recombinant microorganisms. In this paper, the cloning of a heat-stable alpha-glucosidase from Sulfolobus solfataricus using lactic acid bacteria as expression system is reported. The extremophilic alpha-glucosidase was cloned in Lactococcus lactis and correctly folded despite being expressed at a lower temperature. The recombinant cells were assayed for enzyme residual activity at 75 degrees C in order to analyze the direct use of whole cells as biocatalysts. Maximum activity corresponded to 40 U/l in static cultures. The protein yield was further improved by optimizing fermentation and reached 600 U/l in batch mode. Microfiltration led to an even higher enzyme production of 850 U/l as a result of increased biomass. The overall production of alpha-glucosidase using the engineered L. lactis strain in microfiltration fermentation is 1,000-fold higher than obtained using the wild-type.